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CASE REPORTS
Aortic dissection in the setting of an infrarenal
endoprosthesis: A fatal combination
Stephan Haulon, MD, Roy K. Greenberg, MD, Jamal Khwaja, MD, Adrian Turc, MD, Sunita D.
Srivastava, MD, Matthew Eagleton, MD, Sean P. Lyden, MD, and Kenneth Ouriel, MD, Cleveland, Ohio
Approximately 6 months after the successful implantation of an abdominal aortic endovascular graft, a patient suffered
an acute aortic dissection. The false lumen of the dissection terminated in the excluded aneurysm sac, resulting in a lack
of outflow. Extreme true lumen compression eliminated blood flow within the distal aorta, resulting in the patient’s
demise. (J Vasc Surg 2003;38:1121-4.)
Several reports have defined the short- and intermedi-
ate-term follow-up of endovascular aneurysm repair.1,2 De-
scribed complications include traditional morbidities asso-
ciated with surgical procedures (cardiac, pulmonary, renal,
vascular, gastroenterologic, and wound related) in addition
to endoleaks, device migration, structural failure, limb ob-
struction, and aneurysm rupture. Overall, the morbidity
associated with endovascular aneurysm repair compares
favorably to contemporary open surgical series.3,4 The
prevalence of additional aortic pathology has also been
noted to be of significance, with concomitant thoracic and
abdominal aneurysms noted in 12% of individuals.5 The
potential for continuated expansion of aortic necks proxi-
mal or distal to the repaired aortic segment has been
previously recognized and presented in other publica-
tions.6,7 However, the implication of an endovascular pros-
thesis within the infrarenal segment can alter the natural
history of acute and chronic aortic pathologies. We report a
case of a patient with an infrarenal endovascular graft in
place that developed a type B aortic dissection resulting in
endograft occlusion and, ultimately, the patient’s death.
CASE REPORT
A short 53-year old normotensive woman with history signif-
icant for chronic obstructive pulmonary disease was evaluated for
chronic abdominal pain and noted to have a 46-mm abdominal
aortic aneurysm on a screening radiographic study. She was initially
informed of the approximate 2.7% crude rupture rate (100 person-
year) of 4.0- to 5.5-cm AAA diameter, rising to 4.6% in women.8
She opted against a surgical repair, preferring an endovascular
approach. Her anatomy was favorable for an endovascular repair.
Her proximal neck diameter and length were, respectively, 19 mm
and 24 mm, without significant angulation. Her common iliac
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Fig 1. Completion angiogram after successful implantation of a
W. L. Gore Excluder bifurcated prosthesis.
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Fig 2. Axial transverse cut of a helical CT, after contrast injection, shows a dissection of the thoracic aorta with
compression of the true lumen.
Fig 3. Axial transverse cut of a helical CT, after contrast injection, shows a patent false lumen at the level of the
abdominal endograft.
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diameters were 8 mm and 10 mm in the right and left, respectively,
with adequate iliac landing zones.
Intraoperatively, both iliacs and the aorta were catheterized
using hydrophilic-coated wires without any difficulties. A stiff
guide-wire was positioned in the proximal thoracic aorta by a
standard exchange maneuver over a catheter. An Excluder (W. L.
Gore & Associates, Flagstaff, Ariz) prosthesis (23 mm 12 mm
14 cm, contralateral limb 12 mm  10 cm) was deployed in an
immediate infrarenal position with the limbs crossed and extend-
ing to the hypogastric origins. A completion angiographic study
did not demonstrate any evidence of endoleak or dissection, nor
was there evidence of abnormality on the postprocedure and
1-month computed tomographic (CT) studies (Fig 1). Her initial
procedure and hospital stay were uncomplicated.
She was evaluated at discharge and 1 month with abdomi-
nopelvic CT scan and 4-view plain-film abdominal radiography.
Her vascular examination was normal at each follow-up visit, and
her aneurysm was excluded and noted to be nonpulsatile. The
maximum diameter had not changed. Five months postopera-
tively, the patient presented to an outside hospital emergency
department (ED) with severe bilateral lower extremity pain. She
was normotensive at that time. A CT scan was obtained, including
the mid-thorax and entire abdomen, and pelvis was obtained. This
demonstrated an aortic dissection with a significantly compressed,
concave true lumen (Fig 2) and apparent occlusion of the en-
dograft (Figs 3 and 4). The patient was transferred by helicopter to
our institution. Unfortunately, en route, the patient became
acutely hypotensive, unresponsive, and went into cardiac arrest.
Extensive resuscitative efforts were unsuccessful, and the patient
expired from acute aortic occlusion. An autopsy was refused.
DISCUSSION
This lethal dissection occurred acutely nearly 6 months
after uneventful treatment for an infrarenal aneurysm with
an endovascular graft. There are 2 potential etiologies for
her aortic dissection. The first relates to a de novo type B
aortic dissection, and the second would be an iatrogenic
aortic injury that may have occurred during the endograft
implantation. This complication has been previously de-
scribed.9 The lack of complete thoracic CT studies after the
endovascular graft precludes our ability to definitively ex-
clude the presence of an aortic dissection that subsequently
may have propagated. However, the postprocedure ab-
dominal CT scans did visualize the distal descending tho-
racic aorta and depicted no evidence of aortic dissection. An
alternative hypothesis is that the patient developed a spon-
taneous aortic dissection. Incomplete studies at the time of
her presentation further hamper our ability to fully define
the proximal extent of her culprit pathology. Regardless of
the cause of the dissection, it was likely associated with a
deep tear, creating a large false lumen channel. The force of
the dissection plane crushed the proximal aspect of the
endovascular prosthesis, and given the relatively greater
radial force of her iliac fixation, there was no potential for
re-entry at the level of the iliac arteries. This resulted in
acute distal aortic occlusion that potentially increased the
mean pressure of the false lumen channel, further exacer-
bating the true lumen compression, and ultimately result-
ing in her death.
Fig 4. Axial transverse cut of a helical CT, after contrast injection, shows compression and occlusion of the endograft
in the true lumen.
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Several theoretic concerns are worthy of discussion.
The propagation force of the dissected channel was strong
enough to compress the stent; thus, it was greater than the
radial force of the stent. We assume that the natural prop-
agation force of a dissection would progressively dissipate
as true lumen re-entry occurs either within the aorta or a
branch vessel. The endovascular graft, in this particular
case, may have prevented a re-entry tear that is typically
seen within the distal aorta, at the level of the iliac arteries.
The lack of an outflow source for the false lumen allowed
the mean pressure within the lumen to grossly exceed the
mean true lumen pressure, resulting in the characteristic
concave appearance of a hemodynamically compromised
proximal flow situation.10 The pressure within the false
lumen must ultimately be balanced against the amount of
radial force exerted by the stent graft on the aortic wall, in
addition to any component of scarring or calcification of
the aortic wall that may resist dissection propagation. In
this case, the crushing force of the dissection exceeded the
radial expansion force of the prosthesis, compressing it to
the point of aortic occlusion. The force required to radially
compress the proximal margin (base of flares) of the trunk
of a 23-mm Excluder Bifurcated Endoprosthesis at normal
body temperature is in the range of 2 to 3 Newtons if
implanted within the recommended oversizing range of
10% to 21%. (in vitro results supplied by W. L. Gore &
Associates). However, the propagation force was not capa-
ble of progressing distally beyond the stent graft to re-enter
within the iliac arteries. This may relate to the relatively
greater amount of radial sealing force exerted by the iliac
limb upon the iliac artery. The increased force in this region
of the prosthesis relates to the smaller diameter of the iliac
vessel, the greater length of stent-graft to iliac wall apposi-
tion in comparison to proximal neck. Clearly the dissection
terminated proximal to the iliac arteries as neither limb of
the stent-graft was compressed on her final CT. Further-
more, if an open repair had been performed, presumably a
reentry tear would have occurred proximal to the infrarenal
anastomosis and not progressed into the excluded aneu-
rysm sac.
This dissection would likely have been managed like
any thoracic aortic dissection at our institution. In the
setting of a primary entry tear located distal to the origin of
the left subclavian artery, a stent-graft would have been
implanted over this proximal fenestration site.11-13 This
will reduce false lumen inflow, allowing the false lumen to
passively diminish as the reduced mean arterial false lumen
pressure is balanced with the true lumen pressure. Thus, the
false lumen passively decreases in size, whereas the true
lumen increases in size irrespective of the radial force of the
prosthesis. In the setting of a primary entry tear located on
the arch or the ascending aorta, an open repair of the
ascending aorta or the arch would have been performed.
The placement of endovascular grafts within the tho-
racic aorta to treat dissections is conceptually different than
stent-grafts residing within the aorta that are later exposed
to a dissection. Resistance to a progressing dissection is
entirely different. The force of the false channel as it
progresses distally is difficult to ascertain. It is ultimately a
balance of the cardiac output, the depth of the tear (which
determines the thickness of the dissection flap), the outflow
channels, and the strength of the aortic regions resistant to
dissection (branch vessels). In this case, the addition of a
stent-graft may have prevented the development of an
outflow at the level of the iliac arteries that may have served
to decompress the false lumen. The radial force exerted by
the endograft over the length of the proximal neck was
obviously exceeded by the dissection lumen. Thus, the false
lumen compressive force exceeded 3 N. However, the force
of propagation was not great enough to traverse and com-
press the iliac limbs. If the radial force of the proximal
stent-graft was greater than the propagation force of the
false lumen, the graft would not have collapsed and a
re-entry tear may have been forced more proximally.
Physicians treating aortic disease with an endovascular
approach should be aware of the potential complications of
type B dissection occurring in patients with implanted
prostheses. The presence of a mechanical device that po-
tentially limits re-entry locations can result in fatal issues in
this particular setting, similar to the case we report.
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